Attenuation of leukocyte-endothelium interaction by antioxidant enzymes.
This report assessed the effect of overexpressing Cu,Zn superoxide dismutase (SOD) and/or catalase on the interaction of mononuclear cells (MNCs) and endothelial cells (ECs). ECs were obtained from the aorta of wild-type mice and transgenic mice overexpressing Cu,ZnSOD and/or catalase. MNCs were obtained from wild-type mice. Treatment of wild-type ECs with CuSO4-oxidized low-density lipoprotein (oxLDL) significantly elevated the expression of vascular cell adhesion molecule-1 (VCAM-1) and intercellular adhesion molecule-1 (ICAM-1) and increased the adherence of MNCs. Overexpression of Cu,ZnSOD and/or catalase in ECs attenuated the adherence of MNCs and the expression of cell adhesion molecules induced by oxLDL. For example, ECs overexpressing Cu,ZnSOD and/or catalase showed significantly less expression of VCAM-1 and ICAM-1 and less number of adherent MNCs than wild-type ECs. Moreover, ECs overexpressing Cu,ZnSOD and catalase in combination showed significantly less expression of VCAM-1 and ICAM-1 and less number of adherent MNCs than those overexpressing either Cu,ZnSOD or catalase alone. These results suggest that combinational overexpression of Cu,ZnSOD and catalase can reduce the expression of cell adhesion molecules and inhibit the adherence of leukocyte to ECs more efficiently than overexpression of Cu,ZnSOD or catalase alone.